SUMMARY A six month old boy had a mesencephalic melanotic neoplasm of the neuroepithelial derivatives which produced mucin. Location in the mesencephalon and production of the mucin have not been described previously for this kind of intracranial tumour. The various cellular elements within the growth are in accord with diverse differentiations of the neuroepithelium of the neural tube, the neuroectodermal part of the neural crest, or both. Derivatives of the neural tube and crest can be melanotic, and some neuroepithelial derivatives (ependyma, oligodendrocyte, and choroidal epithelium) produce mucin. Hence, melanotic neuroepithelial neoplasms with mucinous product can occur. The present tumour is similar to lesions variously designated as melanotic medulloblastoma, retinal anlage tumour, and progonoma. Diverse differentiation of the neuroepithelium of the neural tube, or of the neuroectodermal part of the neural crest, or both would create these variously named tumours. The frequency of melanotic neuroepithelial neoplasms in infancy, and the presence of papillae strongly suggest congental derivation.
We noted a primary malignant melanoma of the leptomeninges in our previous study of 1028 intracranial tumours, but did not see any melanotic neuroepithelial neoplasm." We also described two unique cases of melanosis of nonneoplastic neuroepithelial derivatives viz the epithelium of the choroid plexuses,2 3 ependyma, subependymal neuroglia, and dentate and trigeminal motor nuclei. 3 In this communication, we record a melanotic tumour of neuroepithelial origin, arising in the mesencephalon and producing mucin.
Case report
A six month old boy was the product of an uncomplicated pregnancy and term delivery. The postnatal development was unremarkable until two weeks before hospitalisation when he had fever, nasal discharge, cough, and vomiting. The parents also noticed that his head was remarkably large. In hospital, he was found to have a bulging anterior fontanelle and wide separation of the cranial sutures.
Body temperature was 38°C; pulse rate, 120/min; A ventriculoperitoneal shunt inserted on the 24th day of hospitalisation was followed by decrease in the size of the head, but the patient was stuporous and febrile. The body weight declined from 5750 to 4700 g. On the 44th day of admission, a suboccipital craniotomy disclosed a mesencephalic tumour lying beneath the tentorium and projecting caudally over the brainstem. It was loosely adherent to the anterior aspect of the cerebellar midline, firm, nodular, and grey. After easy separation of the lesion from the cerebellum, the superficial part was excised. The raw surface and the removed fragments of the growth were focally black. The deep portions of the tumour over the brainstem and in the mesencephalon were left behind. The patient recovered uneventfully from the operation, but still was stuporous and febrile. He died in coma after two months of hospitalisation. 810 A necropsy was not permitted.
The combined tissue fragments S-17-6164 measured 3 cm in diameter and were stained with haematoxylin and eosin (H and E). Mallory's phosphotungstic acid haematoxylin (PTAH), Masson's trichrome, Gomori's stain for reticulin fibres, Mayer's mucicarmine, periodic acid-Schiff (PAS) with and without diastase digestion, Gomori's stain for iron, Fontana-Masson's method for melanin and Nissl's stain for tigroid substance were also used. Some sections were bleached with an aqueous solution of potassium permanganate.
Microscopically, the lesion exhibited widely disseminated dark and pale foci containing various types of neoplastic cells ( fig IA) . Cells in the dark foci ranged from large to small sizes. They were arrayed in clusters, sheets, strands, papillae with cores of connective tissue and small blood vessels (fig 1B) The stroma of the tumour consisted of many collagen fibres, a few reticulin fibres, and sparse small blood vessels which did not exhibit endothelial hyperplasia. Occasionally, the reticulin fibres ( fig 3C) traversed groups of the various tumour cells, but 55 were in the maxilla, seven each in the skull and mandible, three in the epididymis, two in the skin, and one each in the uterus and mediastinum. Seventy-three patients were within 1 year of age (3 weeks to 12 months). Only four persons were adults (23, 24, 41, and 67 years of age). The sex was stated in 71 patients: 34 were male, and 37 were female. Thus, the extracranial melanotic tumours had no sexual preponderance, in comparison to the intracranial variety. However, the male preponderance in the latter category is uncertain because of the small number of cases.
The prognosis has been favourable for the extracranial melanotic tumours, but this can be related to the locations allowing extensive or even total resection.'4 Nevertheless, recurrence and even widespread metastases have been reported.'5 By contrast, the intracranial melanotic tumours often caused death, because they were difficult to excise completely, being inaccessible, as in the mesencephalon with involvement of the brainstem in our case. However, favourable prognosis was also observed following surgical removal." The diverse names"3 14 indicate the different opinions concerning the origin of the tumours, but it was thought to be the neural crest by some workers." [16] [17] [18] The presence of a large amount of urinary excretion of vanilmandelic acid which declined after resection of the growth of the anterior part of the maxilla in an infant," and identification of the neurofilaments in some tumour cells '7 18 further supported the neural crest origin of these melanotic neoplasms.
The presence of melanin in a neoplasm does not indicate that it is a malignant melanoma. Many tumours of the neural crest origin which do not usually contain this pigment have been melanotic, such as ganglioneuroma and ganglioneuroblastoma,'9-" Schwannoma,"'5 neurofibroma,'2 27 36 38-40 These characteristics may be maintained when neuroepithelial derivatives become neoplastic. Formation of rosettes is also well known in sympathicoblastoma or neuroblastoma, medulloblastoma, and retinoblastoma. Nevertheless, these undifferentiated small cells could also be mesenchymal in origin that is cells from lymphoma and undifferentiated sarcoma.41-43 Reticulin fibres within the tumour, especially those wrapped around the individual neoplastic cells, are helpful in distinguishing undifferentiated sarcoma from undifferentiated neuroepithelial tumour cells. Reticulin fibres would be absent or insignificantly present among the latter, as in our case.
I do not consider the intracranial melanotic tumours under this discussion as variants of medulloblastoma as contended by others,4-6 10 because they can arise outside the cerebellum, as in the third ventricle,7 temporal lobe,'2 and mesencephalon of this example. Indeed, undifferentiated cerebellar tumours having foci of spongioblastic, oligodendroglial, astrocytic, and neuronal differentiations; and neoplastic cells in pseudopalisades around the necrotic foci as well as papillary formations5 6 should be diagnosed as undifferentiated neuroepithelial neoplasms which may contain medulloblastomas, rather than as medulloblastomas. For these various reasons, I regard the diagnosis of "melanotic neuroepithelial neoplasm" of the mesencephalon as appropriate. The presence of mucin within some tumour cells further supports indirectly the origin of the present neoplasm from the neuroepithelium. Mucin is not a specific product of neuroepithelium, but this epithelium secretes mucin in both physiological and pathological conditions.63-38 40 Reticulin fibres, however, were absent from the "neuroglia-like" areas. The findings in these two cases14 33 suggest mesenchymal participation in pathogenesis of the tumours which could be combined mesenchymal and neuroepithelial neoplasms of the neural crest. The diverse locations of these melanotic tumours, ranging from the brain, cranium, jaws, mediastinum, and genitalia result from widespread as well as aberrant migration of the neural crest cells and their derivatives and of derivatives of the neuroepithelium of the neural tube.
Congenital occurrence of melanotic neuroepithelial tumours Papillary formations of the neoplastic cells and the common occurrence of the melanotic tumours in infancy, mostly in the first six months of life, strongly suggest congenital derivation. Papillae can be induced to form in the metencephalon of the chick embryo, aged 33 to 38 hours, by contact between the neuroepithelium and the surrounding mesenchyme.58 Therefore, it is likely that papillae in the tumours of this case and others were formed by contact of the neuroepithelially-derived neoplastic cells with the mesenchymal matrix at the appropriate time of development of the growth when the neuroepithelial derivatives are still capable of differentiating into papillary structures. Thus, the finding reflects congenital occurrence of the tumours, as we have concluded in the cases of neuroepithelial (colloid) cyst, another congenital lesion.40 47 59 60 Moreover, a simultaneous occurrence of brain heterotopia and melanotic neuroectodermal tumour within the same oropharyngeal mass had been reported and was detected on the first day of life.6' In the adult cases,"' 12 perhaps the neural crest and tube remnants persist and subsequently undergo neoplasia. 
